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Description 

[0001] The present invention relates to an acid milk-containing beverage in which deterioration of taste is reduced 
and preservation stability is improved. 
5 [0002] It is known that the flavor and color of foods and beverages tend to be deteriorated with the lapse of time, 
due to the action of, e.g., heat, oxygen and light. 

[0003] For reducing the deterioration of flavor and color, there have been made many proposals such as: contact of 
noble gas such as argon, neon, krypton and xenon with a beverage (JP-A-6-319497), an anti-deterioration method by 
addition of sunflower seed extract (JP-A-7-132073) : an agent for reducing flavor deterioration of beverages containing 

10 at least one selected from the group consisting of chlorogenic acid, coffeic acid and ferulic acid together with an apple 
extract (JP-A-8-23939), a method for preventing flavor deterioration of foods and beverages by adding at least one 
selected from the group consisting of chlorogenic acid, coffeic acid and ferulic acid together with at least one selected 
from the group consisting of vitamin C, rutin and quercetin (Japanese Patent No.2704783), an agent for preventing 
flavor deterioration containing an solvent extract of natural products selected from the group consisting of eucalyptus, 

is clove, myrobalan, strawberry, Corni fructus, Geraniaceae Geranium, pomegranate, water chestnut, gallnut, Euphor- 
biaceae Malfotus (JP-A-1 1-1 37224), a method for preventing deterioration of flavor composition by adding atpha-glu- 
cosyl rutin to a water-soluble flavor composition (JP-A-4-363395), a method for preventing deterioration natural flavor 
by adding chlorogenic acid to natural flavor composition (JP^A-4-345693). 

[0004] Among various foods and beverages, a product containing milk is particularly susceptible lo flavor and color 

20 deterioration, because riboflavin therein is excited by irradiation of light, which accelerates oxidation of sulfur-containing 
compounds such as methionine and cysteine in a chain-reaction manner, resulting in deterioration of flavor and color. 
Among the products containing milk, an acid milk-containing beverage is more susceptible to flavor deterioration than 
neutral milk beverages such as cow' s milk, because pH thereof may be lower than isoelectric point of milk protein and 
the milk protein thus tends to bo solubilized, resulting in lowering of light-shielding effect which promotes light dctcri- 

25 oration, and in exposure of sulfhydryl groups which cause oxidation. 

[0005] In order to improve preservation stability of acid milk-containing beverages, there have been made proposals 
such as a milk-containing acid beverage containing at least two substances selected from the group consisting of L- 
ascorbic acid, cholecalciferol and flavonol (JP-B -3-272643), and a method for producing a milk-containing acid bev- 
erage having good preservation stability by adding one or more of rutin, morin and quercetin (JP-B-4-21450). 

30 [0006] Recently, consumption of beverages packed in a small size PET (polyethlene terephthalate) bottle is signifi- 
cantly increasing. The small size PET bottle receives relatively large amount of light with respect to the amount of 
containing liquid. Further, in a convenience store that is the largest distribution channel of such bottled beverages, 
such bottles are displayed with bright lighting on a showcase. Therefore, the beverages packed in such bottles is 
required to have further improved anti light-deterioration property. 

35 [0007] The small size PET bottles for packing acid milk-containing beverages have hitherto been made with green 
coloration. However, PET bottles are recently required to be recycled for reducing wastes, and colored PET bottles 
are required to be collected separately from transparent PET bottles. Therefore, there is a demand to use transparent 
PET bottles also for packing acid milk-containing beverages. 

[0008] In addition, development of commercial products with transparent glass bottles is also being performed for 
40 obtaining a variety of commercial products. 

[0009] Under such circumstances in these days, there is a demand to develop technique to reduce deterioration due 
to light and the lapse of time, in a field of production of acid milk-containing beverages that is particularly susceptible 
to light deterioration and required to have a long best-before period. 

[0010] In order to achieve anti-deterioration effect desired in the acid milk-containing beverages with the aforemen- 
45 tioned anti-deterioration agents known in the prior art, the acid milk-containing beverage must contain a large amount 
of agents. However, in the case of the acid milk-containing beverage having white color or thin color of clear fruit juice, 
addition or a large amount of agents known in the prior art results in dark or yellowish coloration or the beverage, which 
significantly deteriorate commercial value of the product. 

[0011] An object of the present invention is to provide an acid milk-containing beverage having high preservation 
50 stability in which reduction of preservation stability due to deterioration by light or the lapse of time is sufficiently pre- 
vented. 

[0012] Another object of the present invention is to provide an acid milk-containing beverage having an excellent 
white orthin color in which reduction of preservation stability due to deterioration by light orthe lapse of time is sufficiently 
prevented. 

55 [0013] In order to solve the aforementioned task, the present inventors have made an extensive studies and found 
out that addition of a combination of a rutin substance, chlorogenic acid and a pomegranate extract to the acid milk- 
containing beverage susceptible to light deterioration results in a sufficient anti-deterioration effect for maintaining 
quality even in the aforementioned distribution manner with a large amount of light irradiation. The present inventors 
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further found out that the sufficient anti-deterioration effect may be achieved with maintaining white or thin color of the 
beverage and commercial value of the product, by controlling the blending amount of the rutin substance, chlorogen.c 
acid and the pomegranate extract, to complete the present invention. 

[00141 That is according to the present invention, there is provided an acid milk-containing beverage compnsing a 
milk a rutin substance, a chlorogenic acid and a pomegranate extract, and having P H of 3.0 to 5.0 
mmn According to the present invetion. there is particularly provided the acid milk-contam.ng beverage where.n 
the beverage has rutin concentration of 10 ppm or more and less than 100 ppm. chlorogenic acid concentration of 10 
pom or more and less than 50 ppm, and pomegranate extract concentration of 10 ppm or more and less than 50 ppm. 
wherein the sum of chlorogenic acid concentration and pomegranate extract concentration is less than 60 ppm. 
f00161 The acid milk«ontaining beverage of the present invention contains milk, a rutin substance, chlorogen.c acd 
and a pomegranate extract, thereby deterioration due to heat, oxygen or light with the lapse of time in terms of flavor 

r0017l'° The^Wn^ubstance for use in the present invention is a sort of f lavonoids, including rutin available as pagoda 
tree extract and alpha-glucosyl rutin available as "alpha G rutin" from Toyo Sugar Co.. Ltd. 

10018] The blending ratio of rutin in the present beverage may preferably be 10 ppm or more for obta.mng desirable 
anti-deterioration effect, and less than 1 00 ppm for preventing yellowish coloration of the beverage. 
ra019l The chlorogenic acid to be added for use in the present invention may be the chlorogenic acd itself or may 
be in a form of a coffee extract. If the coffee extract is added, other ingredients of the coffee extract such as coffeic 
acid and ferulic acid are also added. II is nol preferable to add an excess amount of coffee extract to the acd milk- 
20 containinq beverage that poorly harmonizes with coffee odor. 

[00201 The preferable blending ratio of chlorogenic acid in the present beverage may be 1 0 ppm or more for obta.mng 
desirable anti-deterioration effect, and less than 50 ppm for preventing dark coloration of the beverage. 
100211 The pomegranate extract for use in the present invention may be an extract produced by extract.on with water- 
cthanol or water The extract may be produced, for example, by chopping a dry pericarp of a pomegranate, heating 
25 the pericarp in 50% ethanol aqueous solution at reflux for extraction, filtering off the non-soluble substance, and con- 
centratinq the filtered liquid under reduced pressure followed by freeze-drying and purification with porous synthetic 
resin absorber or by adding water to the dry pomegranate pericarp, performing extraction under heat and reflux, and 
removing solid'substances by celite filtration followed by decoloration and deodorization by stirring with activated char- 
coal. The pomegranate extract may preferably contain tannins such as ellagitannin. and have an ultraviolet absorption 
30 sDectrum with lambda max at 366.2nm and 258.2nm. 

[0022] The preferable blending ratio of the pomegranate extract in the present beverage may preferably be 1 0 ppm 
or more for obtaining desirable anti-deterioration effect, and less than 50 ppm for preventing dark coloration of the 

[SIS] the present beverage, the total content of the chlorogenic acid and the pomegranate extract may desirably 

35 be less than 60 ppm, for preventing dark coloration of the beverage. ,_,.„,- 
[0024] The mim contained in the present beverage may be any milks such as animal- or vegetable-derived m.lk^ For 
example animal milks such as cow's milk, goat's milk, sheep's milk, horse's milk; and vegetable milks such as soybean 
milk may be used. Cow's milk is usually employed. These milks may be used alone or as a mixture. 
[0025] The form of the milk material is not particulariy limited. For example, whole fat milk, skmn m.lk, whey, or re- 

40 constituted milk from powdered milk or concentrated milk may be used. 

W026 1 The content of milk protein in the acid milk-containing beverage of the present invention may preferably be 
0 1 to 15 0 wt% more prelerably 0.5 to 10.0 wt% with respect to the total amount of the resulting beverage. 0.1 wt/„ 
or more milk protein may give preferable thick taste of the milk to the resulting beverage. By adjusting the m.lk protein 
cement tT 1 S O wt% or less, it may be possible to keep .ow viscosity of the resulting beverage, resulting ,n fresh taste 

45 of the beveraqe and prevention of precipitation of milk protein in the beverage. 

W0271 The PH o, the present acid milk-containing beverage may be in a range of pH 3.0 to 5.0. Generally, a m.lk- 
containinq beverage in this pH range has a problem of deterioration such as aggregation and precipitation of m.lk 
protein However, since the present beverage contains the aforementioned rutin substance, chlorogenic acd and pome- 
granate extract, it may exhibit reduced deterioration due to light and the lapse of time. Such an effect may be kept for 

50 aTonq period of time. The anti-deterioration effect is particularly significant as to beverages having pH of about 3.1 to 
about 3 9 PH of the present beverage may be adjusted by generation of an organic acid by microorganisms such as 
lactic acid bacteria, by addition of an organic acid such as lactic acid orcitric acid orfruit juice, or by comb.nat.on thereof. 
[0028] The acid milk-containing beverage of the present invention may suitably contain other mgred.ent(s , such as 
those which an ordinary beverage may normally contain. In addition, the present beverage may additionally contain 

55 other anti-deterioration agents proposed in the prior art. provided that the desired effect of the present .nvent.on .s not 

rooSr^o^ex^mpte. the present beverage may contain fruit j uice. When clear fruit juice such as lemon juice, grape- 
fruit juice, muscat juice, white peach juice, apple juice and aloe juice is blended to produce an acid milk^onta,n.ng 
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product having white or thin color, it is particularly preferable that the beverage has rutin concentration of 10 ppm or 
more and less than 1 00 ppm, chlorogenic acid concentration of 1 0 ppm or more and less than 50 ppm, and pomegranate 
extract concentration of 10 ppm or more and less than 50 ppm, and the sum of chlorogenic acid concentration and 
pomegranate extract concentration of less than 60 ppm. If the concentrations of these ingredients are outside these 
5 ranges, the color of the resulting acid milk-containing beverage may become dark or yellowish, which significantly 
deteriorate commercial product value, thus not being preferable. 

[0030] Although a containerfor packing the present acid milk-containing beverage may be a light-shielding container 
such as a can, the container may preferably be a light-transmitting container in which anti-deterioration effect of the 
present invention is significantly exhibited. For example, the effect of the present invention is significantly exhibited 

w upon employment of a transparent PET bottle or a transparent glass bottle which are readily recyclable. The anti- 
deterioration effect such as the effect against light-deterioration may also be obtained in a translucent container through 
which a degree of light can pass, such as a colored PET bottle, a colored glass bottle and a paper container. 
[0031 ] The acid milk-containing beverage of the present invention may be produced in accordance with any of publicly 
known methods with the step of suitably adding the rutin substance, chlorogenic acid and pomegranate extract. 

15 [0032] The present invention will be explained in further detail with reference to the Examples and Comparative 
Examples. However, the present invention is not limited thereto. 

EXAMPLE 1 AND COMPARATIVE EXAMPLE 1 

20 [0033] 90 g of powdered skim milk was dissolved in 91 0 g of water to prepare a reconstituted milk. 980 g of granulated 
sugar and 91 .2 g of 20% crystalline citric acid solution were added thereto for adjusting pH thereof to 3.5. Subsequently, 
10 g of lemon flavor and 7333 g of water were added thereto, to prepare a blend liquid. 1130 g per test sample of the 
blend liquid was taken and admixed with a rutin substance (manufactured by Toyo Sugar Co., Ltd., product name 
"alpha G rutin"), chlorogenic acid (manufactured by T. Hasegawa Co., Ltd.) and a pomegranate extract (manufactured 

25 by Ogawa & Co., Ltd.; 20 ppm solution in 50% ethanol having absorbance of 0.14 at 366.2nm and 0.66 at 258.2nm), 
so that the final concentration thereof became as shown in the following Table 1 . 

[0034] To each of the test samples of the blend liquid, water was added so that the final total weight of each test 
sample became 1 200 g s to obtain an acid milk-containing beverage of pH3.5. Each of the resulting acid milk-containing 
beverage contained 11 .2Bx soluble solids and 0.9 wt% solid-non-fat, and had an acidity of 0.17%. 
30 [0035] Each beverage thus obtained was put in transparent glass bottles. Each bottle was then air-tightly capped, 
heat-sterilized at 85°C for 10 minutes, and then cooled to prepare sample beverage products. 

[0036] The same sample beverage products are divided in two groups, and one was then exposed to direct sunlight 
for three days and the other was stored in a refrigerator. The taste of the sample beverage products was compared 
by 10 well-trained sensory test panels in accordance with the following criteria, for sensory evaluation. The color of 
35 the sample beverages products was also observed. The results are shown in Table 1. 

<Sensory evaluation> 

[0037] Taste of each sample beverage product was scored comparing with the taste of the corresponding sample 
40 beverage product stored in the refrigerator being 10 points, and with the taste of a comparative product prepared by 
the same procedure as the above except that none of the rutin substance, chlorogenic acid.and pomegranate extract 
were added, and exposed to direct sunlight being 0 points. Each point in Table 1 is an average of points scored by 10 
panels. 

45 <standard for Color Observation> 

[0038] G: color with which the commercial product value is maintained, P: color with which the commercial product 
value is deteriorated, VP: color with which the commercial product value is significantly deteriorated. 
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Table 1 





Amount of 
rutin (ppm) 


Amount of 
chlorogenic 
acid (ppm) 


Amount of 
pomegranate 
extract 
(ppm) 


Sensory 
evaluation 
( average 
point) 


Result of 
color 

observation 


Comparative 
Example 1 


Sample 

i 






50 


2.6 


VP | 


Sample 
2 


- 


50 


- 


2.8 


VP 


Sample 
3 


100 


- 


- 


5.0 


P 


Sample 

A 
1 


- 


30 


30 


3.1 


p 


Example 1 


Sample 
5 


10 


10 


30 


7.4 


G 


Sample 
6 


10 


30 


10 


7.3 


G 


Sample 
7 


30 


10 


10 


7.8 


G 


Sample 
8 


30 


10 1 


30 


8.1 


G 


sample 
9 


30 


30 


10 


8.1 


G 


Sample 
10 


50 


10 


10 


8.9 


G 


Sample 
11 


50 


10 


30 


9.0 


G 


Sample 
12 


50 


30 


10 


9.1 


G 



40 

EXAMPLE 2 AND COMPARATIVE EXAMPLE 2 

[0039] 135 g of powdered skim milk was dissolved in 1365 g of water to prepare a reconstituted milk. 1470 g of 
45 granulated sugar and 1 36.8 g of 20% crystalline citric acid solution were added thereto for adjusting pH thereof to 3.5. 
Subsequently, 15 g of lemon flavor and 11 kg of water were added thereto, to prepare a blend liquid. The blend liquid 
was divided into Ihree aliquols, each having the same amount. Each aliquot was admixed with rutin substance (man- 
ufactured by Toyo Sugar Co. t Ltd., product name "alpha G rutin"), chlorogenic acid (manufactured by T Hasegawa 
Co., Ltd.) and a pomegranate extract (manufactured by Ogawa & Co., Ltd.), so that the final concentration thereof 
so became as shown in the following Table 2. 

[0040] To each aliquot of the blend liquid, water was added so that final weight of each test sample became 5 kg, to 
obtain an acid milk-containing beverage of pH3.5. Each of the resulting acid milk-containing beverages contained 
11.2Bx soluble solids and 0.9 wt% solid-non-fat, and had an acidity of 0.17%. 

[0041] Each beverage thus obtained was put in a transparent glass bottles. Each bottle was then air-tightly capped, 
55 heat-sterilized at 85°C for 1 0 minutes, and cooled, to prepare sample beverage products. 

- [0042] The same sample beverage products are divided in two groups, and one was then subjected to fluorescent 
lamp irradiation (with Sanyo Growth Cabinet HLR-350, illuminance of 20000 Lx, at 15°C for 14 days) and the other 
was stored in a refrigerator. The taste of the group that had been subjected to the fluorescent lamp irradiation was 
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compared with taste of the other group that had stored in the refrigerator. The odor and taste of the group that had 
been subjected to the fluorescent lamp irradiation was scored by 30 sensory test panels, with the odor and taste of 
the corresponding control group that had not been subjected to the fluorescent lamp irradiation but stored in the re- 
frigerator being 10 points. The results are shown in Table 2. In Table 2, Each point is an average of points scored by 
5 30 panels. 

[0043] Further, the panels were asked which of the evaluated sample beverage products they liked (in terms of 
payability) the best. As a result, 23 panels out of 30 liked the sample 3 of Example 2 (p<0.01 ). Therefore, improvement 
of palatability by the present invention was confirmed. 



Table 2 





Amount of 
rutin (ppm) 


Amount of 
chlorogenic 
acid (ppm) 


Amount of 
pomegranate 
extract 
(ppm) 


Evaluation 
of odor 
(average 
point) 


Overall 
taste 
(average 
point) 


Compa- 
rative 
Example 
2 


Sample 1 


50 






7.0 


7.0 


Sample 2 


50 


30 




8.3 


8.4 


Example 
2 


Sample 3 


50 


30 


10 


9.4 


9.2 



Claims 

35 1. An acid milk-containing beverage comprising a milk, a rutin substance, a chlorogenic acid and a pomegranate 
extract, and having pH of 3.0 to 5.0. 

2. The acid milk-containing beverage of claim 1 wherein said beverage has rutin concentration of 10 ppm or more 
and less than 1 00 ppm, chlorogenic acid concentration of 1 0 ppm or more and less than 50 ppm, and pomegranate 

40 extract concentration of 1 0 ppm or more and less than 50 ppm, wherein the sum of chlorogenic acid concentration 

and pomegranate extract concentration is less than 60 ppm. 

3. The acid milk-containing beverage of claim 1 or 2 wherein said rutin substance is alpha-glucosyl rutin. 
45 4. The acid milk-containing beverage of any of claims 1 to 3 wherein said milk Is cow's milk. 

5. The acid milk-conlaining beverage of any of claims 1 to 4 wherein pH or said beverage is in a range or 3.1 lo 3.9. 

6. The acid milk-containing beverage of any of claims 1 to 5 further comprising a fruit juice. 

so 

7. The acid milk-containing beverage of claim 6 wherein said fruit juice is a clear fruit juice. 

8. The acid milk-containing beverage of any of claims 1 to 7 packed in a light transmitting airtight container. 

55 
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